Measuring hemoglobin A1c level in blood is one of the methods for diagnosing and monitoring diabetes. 1, 2 Nondiabetic A1c values usually vary in the 4.0-5.7% range, and diabetic A1c values vary above 6.5%. 3 (A1c values are expressed according to National Glycohemoglobin Standardization Program [NGSP] conventions.) However, unusually low (≤5%) or high (≥17%) A1c values have also been reported, although many of these are falsely influenced by medications or various rare hemoglobin traits. 4, 5 Therefore, validating the entire analytical range of the instrument is important to accurately address unusual cases. This range for the majority of A1c analyzers is usually 3.0-18.0%. Ideally, whole blood samples should be used as the verification material. However, rarity at extreme A1c values, impurity, and instability are major drawbacks for whole blood to be used as verification material. An alternative verification material based on stabilized blood with relevant analytical properties could better serve this purpose. Since hemoglobin A1c is an intracellular protein, its measurement involves lysis of red blood cells. Therefore, the presence of hemoglobin A1c within an intact cell is an important property for such reference material. In this article, the interinstrument correlation of such a reference material, Streck's A1c-Cellular® Linearity calibration verification kit, is evaluated. This kit contains 5 levels that can be used in the same manner as a patient sample. To evaluate the interinstrument correlation, the A1c values for each instrument are averaged from 6 runs, across 4 lots, with data collected from 2 laboratories. The average A1c values for levels 1-5 are approximately 3.5%, 6.8%, 10.4%, 14.1%, and 17.9%. The coefficients of determination (R 2 ) between the A1c values of the levels are greater than .998 for all tested instruments for multiple lots. To evaluate the interinstrument correlation, ±6.0% range of the target A1c values is applied according to CAP guideline or NGSP certification criteria. 6 Figure 1 shows that for levels 2-5, nearly all A1c values for the tested instruments fall within ±6% of the respective target values. Comparable interinstrument coefficient of variation were observed for whole blood samples (2.3-6.9%) and A1c Cellular Linearity sensitivity of the instruments at their lower limits of detection, a matrix effect from the linearity material, or a combination of both. The stability studies show that the A1c values of this linearity/calibration verification kit are stable for 105 days at 6°C, in which the A1c values of the levels 1-5 varied within ±2 SD range (data not shown).
In conclusion, the A1c values of the 5-level A1c Cellular Linearity calibration verification kit across several analyzers are within CAP-accepted guideline and NGSP certification. In addition, presence of hemoglobin A1c within intact red cells allows this reference material to test all analytical steps.
Abbreviation
NGSP, National Glycohemoglobin Standardization Program.
